Phytochemical analysis of Pinus thunbergii Parl. afforded eleven compounds, two of which were new. One was 8,12-dihydroxylabd-13(E)-en-19-oic acid and the other was a lignan acetate. The NMR data of all isolated compounds were recorded.
1
H NMR spectrum indicated the presence of four singlet methyls ( 0.87, 1.10, 1.26, and 1.58) and a doublet methyl ( 1.59) ( Table 3 ). The IR spectrum showed a broad absorption at 3200-2500 and at 1700 cm -1 due to a carboxy group. Another absorption at 3160 cm -1 (OH) was also observed. These data indicated that this was a bicyclic diterpenoid carboxylic acid, although the mass spectrum showed a peak at m/z 320 [M-H 2 O] + and its chemical composition was determined to be C 20 H 32 O 3 by HRMS. The HMBC spectrum indicated that this was a labdane type diterpenoid bearing hydroxy groups at C-8 and C-12 and a double bond at C-13 and C-14 ( Figure 2 ). The carboxy group was suggested to be located at C-19 by the HMBC correlations.
The stereochemistry was revealed by the NOESY. The trans A/B relationship was determined by the NOEs between H 3 -17 and H-6/H-2, between H 3 -18 and H-3/H-3/H-5, between H 3 -20 and H-9, and between H-9 and H-5. Thus, the equatorial nature of both H 3 -18 and H 3 -20 was indicated and hence they were -oriented. Although the chemical shifts of H 3 -15 and H 3 -16 were almost the same, the C-13/14 double bond was determined to be (E) being judged by the NOE between H-14 and H-12. The structure of compound 1 was established to be 8,12-dihydroxylabd-13E-en-19-oic acid. Two compounds bearing similar structures, labd-13E-ene -8,12,15-triol [3] and 12,15-dihydroxylabda-11(20) ,13E-dien-19-oic acid [4] are known. However, this is a new labdane diterpenoid. Compound 2 showed a molecular ion peak at m/z 402 and the molecular formula was determined to be C 22 revealed that there were a four-proton coupling system assignable to H-7/8/9 and a six-proton coupling system to H-7'/8'/9'. The 13 C NMR spectrum exhibited 22 peaks, three methyl, four methylene, seven methine, and eight quaternary carbons, including one carbonyl and 12 aromatic carbons ( Table 1 ). The HMBC spectrum showed that one benzene ring was 1,2,4-trisubstituted and the other was 1,2,3,5-tetrasubstituted. These informations suggested that this compound was a lignan derivative with two methoxy and an acetoxyl group. Because H-7 correlated to C-3', the arrangement of C-7 and 8 was determined as depicted in the figure (Figure 3) . The stereochemistry of H-7 and H-8 was trans, because the coupling constant was 7.7 Hz (Table 4) . This compound has not been reported before, nor the corresponding deacetyl derivative. The absolute configuration of compound 2 was determined by measuring the CD spectrum. The negative sign at 241 nm indicated (8R) configuration [5] . Thus, compound 2 was established to be (7R,8R) as depicted in Figure 1 .
Other known constituents were six lignans, 3 [6], 4 [7] , 7 [8] , 8 [8] , phillygenin (9) [9] , and pinoresinol (10) [10] , two diterpenoids, 5 [11] and dehydroabietic acid (6), and tsugafolin 11 [12] . Because NMR data of these known compounds are not so easy to obtain, we have recorded both 1 H and 13 C NMR data in Tables 1-5 . We are going to analyze chemical constituents of infected pine trees and compare both chemical constituents.
Experimental
General: Optical rotations were measured with a JASCO DIP-370 digital polarimeter. IR spectra were measured on a SHIMADZU FT/IR-8400S (samples were absorbed on a powdered KBr surface and measured with the diffusion reflection method); 1 H and 13 C NMR spectra, on Varian Unity 600 and Unity 200 spectrometers. Mass spectra, including high-resolution ones, were recorded on a JEOL JMS-700 MStation. Chemcopak Nucleosil 50-5 (4.6×250 mm) with a solvent system of hexane-EtOAc was used for HPLC (JASCO pump system). Silica gel BW-127ZH or BW-300 (Fuji Silysia) was used for column chromatography (CC). Silica gel 60 F 254 plates (Merck) were used for TLC.
Extraction and separation:
The leaves of Pinus thunbergii Parl. (dry weight 30.2 kg) were extracted with MeOH at rt for two months to afford an extract (719.6 g) after evaporation of the solvent. Small portion of water was added to this extract and the mixture was extracted with hexane. HCl (10%) was added to the aqueous layer and the mixture was further partitioned between AcOEt. The AcOEt layer afforded an extract A (616.6 g) after evaporation of the solvent. Sat. NH 4 OH soln. was added to the above aqueous layer, and the mixture was partitioned between CHCl 3 . The CHCl 3 layer afforded an extract B (103.6 g) after the solvent was evaporated. Both extracts A and B were subjected to silica gel CC separately to give several fractions (hexane-EtOAc in gradient). Each fraction was further purified by HPLC (Nucleosil 50-5, hexane-EtOAc) to give compound 1 (2.1 mg), 2 (7.7 mg), 3 (4.3 mg), 4 (13.2 mg), 5 (2.8 mg), 6 (9.3 mg), 7 (6.8 mg), 8 (3.8 mg) , 9 (11.9 mg), 10 (7.3 mg), and 11 (2.3 mg). 
Compound 1

